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(54) Evaporative deposition methods and apparatus 



(57) In evaporative deposition method, vaporized 
deposition material is supplied to a nozzle and is held 
by the nozzle because of temperature decrease thereof. 
Then, the deposition material is vaporized by heating 
the nozzle, thereby forming a thin film of the material on 
a substrate. A evaporative deposition apparatus in- 
cludes a nozzle for holding deposition material. The ap- 
paratus also includes a temperature adjuster for heating 
and cooling the nozzle and a supplier, communicating 



with the nozzle, for supplying the vaporized deposition 
material to the nozzle. A method for forming a pattern 
of deposition material includes: preparing an evapora- 
tive deposition-material plate including a thin film of dep- 
osition material formed on one principal surface of a 
light-transmitting plate; moving the evaporative deposi- 
tion-material plate within a plane parallel to a substrate; 
and irradiating the evaporative deposition-material plate 
with a laser beam incident on the other principal surface 
of the plate. 



FIG.6 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to an evapora- 
tive deposition method, an evaporative deposition head 
and a method for forming a pattern of deposition mate- 
rialS; more particularly, to an evaporative deposition- 
material disk used for such pattern forming method. 
Moreover the present invention relates a fabrication 
method and a fabrication apparatus for fabricating an 
organic electroluminescence display panel that includes 
a plurality of organic electroluminescence devices each 
of which has at least one organic layer containing a light 
emitting layer and is interposed between a pair of elec- 
trodes under the utilization of such pattern forming 
method. 

2. Description of the Related Art 

[0002] An organic electroluminescence device uses 
an organic compound that exhibits electroluminescGnce 
(hereinafter, simply referred to as EL) , i.e., that emits 
light when a current flows therethrough. Such an organic 
compound may be called as organic EL material. For 
example, the organic EL device is formed by sequen- 
tially forming a transparent electrode serving as an an- 
ode, one or more organic layers containing a light emit- 
ting layer formed of the organic EL material, and a metal 
electrode serving as a cathode on a transparent sub- 
strate in that order. A plurality of organic EL devices 
formed on the substrate in a predetermined pattern con- 
stitutes an organic EL display panel. For the organic lay- 
er structure of the organic EL device, there are a single 
layer structure of a light emitting layer, a three-layer 
structure (including an organic hole transport layer^ a 
light emitting layer and an organic electron transport 
layer) , a two-layer structure (including an organic hole 
transport layer and a light emitting layer), and a multi- 
layer structure (In which an electron or hole injection lay- 
er is added between the layers of any of the above-listed 
structures). 

[0003] The organic EL display panel of a matrix type, 
for example, includes column electrodes containing a 
transparent conductive layer an organic layer and row 
electrodes containing a metal electrode layer that are 
sequentially fonned in that order The column electrodes 
and the row electrodes intersect with each other The 
column electrodes are formed as strip electrodes ar- 
ranged in parallel to each other with a predetermined 
space therebetween. The row electrodes are also 
formed in a similar manner Thus, a plurality of organic 
EL devices (light emitting pixels) are formed at intersec- 
tions of the column electrodes and the row electrodes, 
respectively, and those organic EL devices arranged in 
a matrix form a display region of the organic EL display 



panel. Such an organic EL display panel can display an 
image by driving one or more of the organic EL devices 
that are arranged on the transparent substrate in a ma- 
trix and are appropriately connected, with predeter- 

5 mined signals. Moreover by forming the display region 
including organic EL devices, each of which emits light 
of any of three primary colors, red (R). green (G), and 
blue (B), a full-color display apparatus can be achieved. 
[0004] In fabrication of the above organic EL display 

10 panel the organic layer is formed by deposition because 
it is not suitable for a wet process. 
[0005] A conventional resistance heating evaporative 
deposition method using a point evaporative deposition 
source and a metal mask is described referring to Fig. 

15 1 . According to this method, as shown in Fig. 1 . depo- 
sition material 2 such as organic material or electrode 
material is contained and heated in a boat 3 in an evap- 
orative deposition chamber 1 of a vacuum evaporative 
deposition apparatus. Then, the material that is sub- 

20 limed is deposited on a glass substrate 4 in a predeter- 
mined pattern through a metal mask 5 that is arranged 
above the boat 3 to be apart away from the boat 3. In 
this manner a layer of the organic material or electrode 
material is selectively formed by evaporative deposition. 

25 This method is advantageous in that formation of the 
organic materia! layer and the patterning thereof can be 
performed simultaneously. However, this method also 
has problems. For example, production of the metal 
mask and positioning of the metal mask with respect to 

30 the substrate are difficult. In addition, the efficiency in 
use of the material is significantly low. Moreover in a 
case of pattern formation on a large transparent sub- 
strate by the above evaporative deposition method, a 
large mask is required. However there are serious prob- 

35 lems of deformation of the large mask, reduction of pre- 
cision of pattern formation caused by expansion of the 
large mask, and the like. 

[0006] Furthermore, the deposition material also ad- 
heres to a wall surface of the chamber and the metal 

40 mask. Therefore, the efficiency in use of the material is 
3-5%. Such low efficiency makes a large contribution to 
the increase of the cost. In order to prevent the above 
problems, methods using no mask, or so-called mask- 
less methods have been proposed. 

45 [0007] For example, a method has been proposed in 
which an electrode pattern is formed on a transfer plate, 
the deposition material is applied onto that transfer 
plate, and a current is caused to flow through the elec- 
trode pattern. Thus, the deposition material in the elec- 

so trode pattem is transferred. See Japanese Patent Laid- 
Open Publication No. 2002-302759. Another method 
has been proposed in Japanese Patent Laid-Open Pub- 
lication No. 2002-110350 in which pattern formation is 
achieved by bringing a substrate on which the pattern 

55 is to be formed into contact with an evaporative deposi- 
tion-material plate and continuously scanning the sub- 
strate and the evaporative deposition-material plate with 
a laser beam by using a galvanometer and an fG lens. 
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SUMMARY OF THE INVENTION 

[0008] However the formerVnethod has a problem in 
that pre-processing for the transfer plate is added, which 
results in the increase of the cost. The fornner method 5 
also has a problem of low efficiency in use of the depo- 
sition material because of the deposition material re- 
maining in a region other than the transfer pattern, and 
a problem of long deposition time. According to the latter 
method, since the substrate and the evaporative depo- 
sition-material plate are arranged one for one, a larger 
evaporative deposition apparatus is required for fabri- 
cating a larger evaporative deposition-material plate in 
a case where the size of the substrate becomes larger. 
This leads directly to the increase of equipment cost. 
Moreover when the deposition material is transferred 
from the evaporative deposition-material plate to the 
substrate, the evaporative deposition-material plate and 
the substrate are moved together on a translation stage 
from one end to the opposite end. Thus, the size of the 
vacuum chamber has to be twice or more the substrate. 
This inevitably increases the size of the evaporative 
deposition apparatus. 

[0009] Therefore, one object of the present invention 
is to provide a method for forming a pattern of deposition 
material, an evaporative deposition-material disk used 
In that method, and a fabrication apparatus and a fabri- 
cation method of an organic EL display panel, which can 
achieve the evaporative deposition using no mask so as 
to eliminate various problems in a case of using the 
mask, can largely improve the efficiency in use of the 
material, and can prevent the aforementioned problems 
in the two maskless methods^ of the complicated pre- 
processing of the transfer plate and the size Increase. 
[0010] A evaporative deposition method according to 
the present invention comprises the steps of: 

supplying a vaporized deposition material to a noz- 
zle; 

holding the deposition material at the nozzle by low- 
ering a temperature thereof; and 
vaporizing the deposition material by heating the 
nozzle to eject a secondary vaporized deposition 
material from the nozzle to form a thin film of the 
deposition materia! on a substrate arranged to be 
opposed to the nozzle. 

[0011] A evaporative deposition head according to 
the present invention comprises: 

a nozzle for holding a deposition material, the noz- 
zle having an opening through which the deposition 
material to be vaporized is ejected; 
a temperature adjuster for heating and cooling the 
nozzle; and 

a supplier, communicating with the nozzle, for sup- 
plying the deposition material to be vaporized to the 
nozzle. 



[0012] According to the present invention, a fabrica- 
tion apparatus for producing an organic electrolumines- 
cence display panel which includes a plurality of organic 
electroluminescence devices arranged on a substrate, 
each of organic electroluminescence devices having at 
least one organic layer that is sandwiched between a 
pair of electrodes and contains a light emitting layer the 
fabrication apparatus comprises: 



10 an evaporative deposition head including 

a plurality of nozzles for holding a deposition 
material for the organic electroluminescence devic- 
es, 

a temperature adjuster for heating and cool- 
15 ing the nozzles, and 

a supplier communicating with the nozzles, 
for supplying the deposition material to be vapor- 
ized to the nozzles, the nozzles having openings 
through which the deposition material to be vapor- 
20 ized is ejected; and 

a supporting mechanism for supporting the evapo- 
rative deposition head In such a manner that the 
openings of the nozzles are opposed to the sub- 
strate with a space therebetween. 

25 

[0013] A method for forming a pattern of deposition 
material according to the present Invention comprises 
the steps of: 

30 preparing an evaporative deposition-material plate 
including a light-transmitting plate and a thin film of 
the deposition material formed on one principal sur- 
face of the light-transmitting plate; moving the evap- 
orative deposition-material plate within a plane par- 
35 allel to a substrate that is arranged to be opposed 
to the thin film with a space therebetween; and 
irradiating the light-transmitting plate with a laser 
beam from the other principal surface of the light- 
transmitting plate, to vaporize and eject the depo- 
•40 sition material to deposit the vaporized deposition 
material on the substrate, 

[0014] A evaporative deposition-material disk accord- 
ing to the present invention comprises a light-transmit- 
45 ting plate; and a thin film of a deposition material formed 
on one principal surface of the light-transmitting plate, 
wherein the evaporative deposition-material disk Is irra- 
diated with a laser beam incident on the other principal 
surface of the light-transmitting plate. 
so [0015] According to the present invention, a fabrica- 
tion apparatus of an organic electroluminescence dis- 
play panel Including a plurality of organic electrolumi- 
nescence devices each having at least one organic lay- 
er that is sandwiched between a pair of electrodes and 
55 contains a light emitting layer, the fabrication apparatus 
comprises: 

a laser-beam emitting device for emitting a laser 
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beam: 

an evaporative deposition-material disk including a 
light-transmitting plate, a thin film of a deposition 
material formed on one principal surface of the light- 
transmitting plate, the evaporative deposition-ma- 5 
terial disk being irradiated with the laser beam inci- 
dent on another surface of the light-transmitting 
plate: and 

a supporting mechanism for supporting the evapo- 
rative deposition-material disk in such a manner 
that the thin film is apart from a substrate and is op- 
posed to the substrate, and to rotate the evapora- 
tive deposition-material disk around a central axis 
of the evaporative deposition -material disk within a 
plane parallel to the substrate. 

[0016] According to the present Invention, a fabrica- 
tion method of an organic electroluminescence display 
panel including a plurality of organic eleclrolumines- 
cence devices each having at least one organic layer 20 
that is sandwiched between a pair of electrodes and 
contains a light emitting layer, the fabrication method 
comprises: 

a first step of fixedly arranging a substrate on which 25 
a pattern is to be formed; 

a second step of arranging an evaporative deposi- 
tion-material disk including a light-transmitting plate 
and a thin film of a deposition material formed on 
one principal surface of the light-transmitting plate 20 
in such a manner that the thin film is apart from the 
substrate and is opposed to the substrate, and ro- 
tating the evaporative deposition-material disk 
around a central axis of the evaporative deposition- 
material disk within a plane parallel to the substrate; 35 
a third step of irradiating the other principal surface 
of the evaporative deposition-material disk with a 
laser beam to form a laser spot and positioning the 
laser spot on the thin film; and 
a fourth step of positioning the evaporative deposi- 
tion material disk with respect to the substrate, 
wherein the deposition material is deposited on the 
substrate by vaporizing the deposition material. 

BRIEF DESCRIPTION OF THE DRAWINGS ^5 

[0017] 

Fig. 1 isacross-sectional view schematically show- 
ing a conventional evaporative deposition method; so 
Fig. 2 is a cross-sectional view schematically show- 
ing a fabrication apparatus of an organic EL display 
panel according to an embodiment of the present 
Invention; 

Fig. 3 is a perspective view schematically showing 55 
an evaporative deposition head according to the 
embodiment of the present invention; 
Fig. 4 is a partial plan view of a driving portion of the 



fabrication apparatus of an organic EL display panel 
according to the embodiment of the present inven- 
tion: 

Fig. 5 is a cross -sectional view schematically show- 
ing the evaporative deposition head according to 
the embodiment of the present invention; 
Fig. 6 is a partial cross-sectional view showing a re- 
gion near a nozzle of the evaporative deposition 
head according to the embodiment of the present 
invention; 

Fig. 7 is a partial plan view of the region near the 
nozzle of the evaporative deposition head accord- 
ing to the embodiment of the present invention; 
Fig. 8 is a cross-sectional view schematically show- 
ing an operation of the evaporative deposition head 
according to the embodiment of the present inven- 
tion; 

Fig. 9 is a partial plan view schematically showing 
an exemplary arrangement of light emitting pixels 
on a full-color organic EL display panel; 
Fig. 10 is a plan view showing an evaporative dep- 
osition head according to another embodiment of 
the present invention; 

Fig. 11 is a partial perspective view of a region near 
a nozzle of the evaporative deposition head accord- 
ing to still another embodiment of the present Inven- 
tion; 

Fig. 1 2 is a partial cross-sectional view of the region 
near the nozzle of the evaporative deposition head 
according to still another embodiment of the present 
invention; 

Fig. 13 is a cross -sectional view schematically 
showing a main part of a fabrication apparatus of 
an organic EL display panel according to the em- 
bodiment of the present invention; 
Fig. 14 is a cross-sectional view schematically 
showing the fabrication apparatus of an organic EL 
display panel according to the embodiment of the 
present invention: 

Fig. 1 5 Is a partial plan view of the fabrication ap- 
paratus according to the embodiment of the present 
Invention; 

Fig. 16 is a cross-sectional view schematically 
showing an evaporative deposition-material disk 
and a substrate in a method forfomriing a pattern of 
deposition material, according to another embodi- 
ment of the present invention; 
Fig. 1 7 is a plan view schematically showing an ex- 
emplary arrangement of light emitting pixels on a 
full-color organic EL display panel; and 
Fig. 18 is a cross-sectional view schematically 
showing an evaporative dGposition-materiai plate 
and a substrate in a method for forming a pattern of 
deposition material, according to still another em- 
bodiment of the present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0018] In general resistance heating evaporative dep- 
osition, a deposition material that was heated and sub- 
limed jumps from a boat toward various directions 
straighttV: so as to adhere to a sidewall of an evaporative 
deposition chamber or a metal maskthat is below a sub- 
limation temperature. However the deposition material 
that adhered to something jumps again when being 
heated to the sublimation temperature or higher. The in- 
ventor of the present application focuses attention on 
such a behavior of the deposition material. Thus, the 
principle of the present invention positively uses a phe- 
nomenon that the deposition material adheres to an ob- 
ject below the sublimation temperature. Controlling the 
temperature of the object can perform the re-sublima- 
tion of the deposition material. 

[0019] In the evaporative deposition using no mask, 
a point evaporative deposition source is configured in 
form of spot having a diameter of several microns and 
a plurality of such point evaporative deposition sources, 
I.e., nozzles of fine holes are provided. By ejecting 
the deposition material from those point evaporative 
deposition sources, a necessary distance for the evap- 
orative deposition can be largely reduced. The need of 
the metal mask can be eliminated. 
[0020] Even if the nozzles of fine holes are provided, 
the multiple nozzles have to be opened and closed in 
order to form the pattern of the deposition material. Ac- 
cording to the present invention, fine holes each having 
a diameter of 10 microns or less are opened and closed 
by controlling a temperature of the nozzles. 
[0021] Preferred embodiments of the present inven- 
tion are described with reference to the drawings. 
[0022] Fig. 2 shows an exemplary fabrication appara- 
tus of an organic EL display panel according to the 
present invention. 

[0023] As shown in Fig. 2, a substrate 4 for a display 
panel (transparent substrate formed of glass or resin, 
for example) and an evaporative deposition head 20 are 
arranged in parallel to each other with a space therebe- 
tween by associated supporting mechanisms 12, re- 
spectively. The substrate 4 and the evaporative deposi- 
tion head 20 are apart from each other In an evaporative 
deposition chamber 1 0 of the fabrication apparatus that 
has a reduced pressure therein. The supporting mech- 
anism 1 2 is provided with feed screws 52 of a translation 
driving device that can relatively move the evaporative 
deposition head 20 and the substrate 4 in parallel with 
respect to each other. 

[0024] As shown in Fig. 3, the evaporative deposition 
head 20 Includes a nozzle plate 24 and a supplying con- 
tainer 25. The nozzle plate 24 is provided with nozzles 
21 each having a fine opening to eject the vaporized 
deposition material and heating elements as a part of a 
temperature adjuster for heating and cooling those noz- 
zles 21 . The supplying container 25 Is a supplier that 
communicates with the nozzles 21 and supplies the va- 



porized deposition material to the nozzles 21 . The evap- 
orative deposition head 20 may be a one-dimensional 
evaporative deposition head including a nozzle array 
21 a of a plurality of nozzles 21 arranged one-dimension- 

5 ally in the longitudinal direction X. The nozzle plate 24 
has a width smaller than the width of a display region of 
a plurality of organic EL devices to be formed on the 
substrate 4 and extends over a part of the display region . 
The area of the nozzle plate 24 is smaller than the area 

10 of the display region. The evaporative deposition head 
20 scans the substrate 4 along a direction perpendicular 
to the longitudinal direction X of the evaporative depo- 
sition head 20. 

[0025] As shown in Fig. 4, the evaporative deposition 

'5 head 20 includes a translation driving device that allows 
intermittent translation of the evaporative deposition 
head 20 in a predetermined direction with respect to the 
substrate 4. More specifically, an external feed screw 52 
that is rotated by an external motor 51 Is provided in 

20 parallel to the substrate 4. The chassis of the evapora- 
tive deposition head 20 and the feed screw 52 are 
screwed together. The external motor 51 is connected 
to a motor driving circuit (not shown) and is controlled 
by that motor driving circuit to perfomn a predetermined 

25 operation. 

[0026] As shown in Fig. 4, when the one-dimensional 
evaporative deposition head 20 is standstill at a certain 
position and the nozzle is heated by the heating element 
30 corresponding to a desired pixel, then stuffed organic 

30 material is sublimed so as to be deposited to a desired 
location on the substrate 4. Then, as shown in Fig. 4. 
one of the substrate 4 and the evaporative deposition 
head 20 is relatively moved with respect to the other in 
the direction Y, and is then stopped in order to perform 

35 the evaporative deposition of the organic materia! in the 
above-mentioned manner. By repeating such relative 
translation and the evaporative deposition, a plurality of 
pixels are formed in a desired pattern on the entire sur- 
face of the substrate 4. 

40 [0027] As shown in Fig. 5, the supplying container 25 
of the evaporative deposition head 20 is provided with 
a heater 26 for heating the circumference of the supply- 
ing container 25 of the evaporative deposition head 20 
and keeping It warm, and a temperature sensor 27 for 

45 nionitohng the internal temperature. The temperature 
control for the entire supplying container 25 is performed 
by the use of the healer 26 and the temperature sensor 
27. The nozzle plate 24 in which the nozzles 21 having 
fine openings are formed is attached to the top of the 

50 supplying container 25 so as to close an opening of the 
supplying container25 which extends in the longitudinal 
direction. 

[0028] Fig. 6 shows a region near the nozzle of the 
evaporative deposition head. The nozzle plate 24 in- 
55 eludes a main body 24a made of thermal conduction 
material, and a thermal insulation layer 24b made of 
thermal insulation material and an electrical insulation 
film 24c that formed on the top surface of the main body 
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24a substantially entirely in that order. On the electrical 
insulation film 24c are formed the heating elements 30. 
As shown in Fig. 7. a pair of electrodes 31 are formed 
on the electrical insulation film 24c to sandwich the cor- 
responding heating element 30, which are connected to 
the corresponding heating element 30 and supply a cur- 
rent to it In each heating element 30, the nozzle 21 that 
is a fine hole is provided at the center. The nozzle 21 
has a length and a hole-diameter that are required for 
forming a desired deposition pattern. The diameter and 
length of the nozzle 21 are determined by material, area, 
and thickness of the deposition pattern to be formed. 
The heating element 30 is formed of material that effi- 
ciently generates Joule heat when a current flows there- 
through. 

[0029] Next, an operation of the evaporative deposi- 
tion head 20 is described. 

[0030] As shown in Fig. 8, the supplying container 25 
Is placed in such a manner that the nozzle 21 comes 
close to the substrate 4 to which the nozzle 21 is op- 
posed. The supplying container 25 is then heated so as 
to sublime deposition material accommodated therein, 
thereby filling the supplying container 25 with the vapor- 
ized deposition material 2 (Fig. 8(a)). While no current 
flows through the heating element, the temperature of 
the nozzle 21 is at or below the sublimation point of the 
deposition material because the nozzle 21 was cooled 
down naturally. Thus, the nozzle 21 in this state holds 
the deposition material while being clogged with the 
deposition material. Therefore, the vaporized deposition 
material in the supplying container 25 cannot jet out (Fig. 
8(b)). While a current flows from the electrode to the 
heating element, the nozzle 21 provided in the heating 
element generates heat because of Joule heat and in- 
creases its temperature to the sublimation point of the 
deposition material or higher. Thus, the deposition ma- 
terial that clogged the nozzle 21 is sublimed and jets out 
toward the substrate opposed to the nozzle 21 at a sub- 
stantially constant angle together with the deposition 
material that fills the inside of the supplying container 
(Fig. 8(c)). If the substrate for display panel is placed 
near the top of the nozzle 21 while the deposition ma- 
terial is jet out, a deposition pattern is formed on that 
substrate. While no current flows through the heating 
element, the heat generation of the heating element is 
stopped. Thus, the nozzle is cooled down naturally in a 
moment, to the sublimation temperature of the deposi- 
tion material or lower. Therefore, the fine hole of the noz- 
zle 21 is clogged with the deposition materia! (Fig. B(b)). 
preventing the deposition material in the supplying con- 
tainer 25 from jetting out. In this manner, formation and 
patterning of the deposition pattern can be performed 
simultaneously by selectively allowing a current to flow 
between the electrodes. Although the nozzle is cooled 
down naturally in the above example, cooling may be 
achieved by forced cooling using a Peltier device^ for 
example. 

[0031 ] I n order to supply an electric power to the heat- 



ing element and heat it. the organic EL display panel 
fabrication apparatus includes a power supply 32 that 
selectively supplies an electric power to the electrodes 
connected to the heating elements 30 of the evaporative 
5 deposition head 20. as shown in Fig. 2. That fabrication 
apparatus also includes second temperature sensors 
33 and a temperature controller 34. The second temper- 
ature sensors are connected to the heating elements 30, 
respectively, each of which detects the temperatures of 
10 the corresponding heating elements 30. The tempera- 
ture controller 34 is connected to the power supply 32 
and controls the temperature of each heating element 
in accordance with the detected temperature. In a case 
where a plurality of heating elements are provided, for 
15 example, the temperature controller 34 may control the 
temperatures of the heating elements 30 individually so 
as to make those temperatures different from each oth- 
er. Although the second temperature sensor 33 is pro- 
vided for each heating element in the shown example, 
20 a single second temperature sensor 33 may monitor the 
temperature of the heating elements in a case where 
the heating elements are tumed on and off simultane- 
ously so as to have the same temperature. 
[0032] As described above, according to the present 
25 invention, it is possible to form a thin film of the deposi- 
tion material by the evaporative deposition and pattern 
that thin film simultaneously, without a metal mask. 
Therefore, a precise metal mask that is difficult to pro- 
duce is not required, reducing the fabrication cost. In 
30 addition, the efficiency in the use of the deposition ma- 
terial, that was as low as 3-5% conventionally, can be 
dramatically increased to 50% or more. 
[0033] Moreover, according to the present invention, 
multiple-spot evaporative deposition is performed. 
35 Thus, the distance between the source of the deposition 
material and the substrate for display panel can be 
largely reduced. Therefore, it is possible to reduce the 
size of the evaporative deposition apparatus itself, 
largely reducing the cost of equipment and running cost. 
40 Furthermore, unlike the thermal transfer method, it is not 
necessary to prepare a separate transfer film. There- 
fore, the present invention is more advantageous than 
the thermal transfer method in the cost because the 
present invention does not require equipment and proc- 
45 esses for handling the transfer film. 

[0034] According to the present invention, the depo- 
sition materia! that was supplied to fine holes while being 
vaporized is held by the fine holes. Then, the deposition 
material is sublimed to jet out directly to a substrate for 
50 display panel that is arranged to be opposed to the fine 
holes. Thus, the directivity of the deposition material can 
be made stable and a width of a pattem formed on the 
substrate can be also made stable, resulting in forma- 
tion of the pattern having a clear profile. Moreover since 
55 the fine-hole nozzle provided in the heating element is 
used, a quick response to switching of the current be- 
tween the on-state and the off -state can be obtained. 
Therefore, it is easy to control the ejected amount of the 
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deposition material and the thickness of the resultant 
thin film of the deposition material on the substrate. In 
addition, since the time required for the pattern fomna- 
tion can be reduced, production tact-iime can be re- 
duced. 

[0035) Fig. 9 is a partial plan view of an organic EL 
display panel 40 having an arrangement of an organic 
layer 46 containing a layer of tris(8-qulnolinolato) alumi- 
num, that is one of light emitting organic compounds, for 
example, deposited by the organic EL display panel fab- 
rication apparatus, seen from a transparent-substrate 
side. For example, the organic layer Includes a light 
emitting layer only, or a hole transport layer, an electron 
transport layer or an electron Injection layer or a hole 
Injection layer in addition to the light emitting layer. On 
a transparent substrate 4 of the organic EL display panel 
40, transparent electrodes 43 formed of indium tin oxide, 
for example, are deposited in stripes prior to formation 
of the organic layer 46. The transparent electrodes 43 
are arranged in parallel to each other. On the transpar- 
ent electrodes 43, organic material that was caused to 
sublime so as to jet out from the nozzles of the present 
invention respectively corresponding to a plurality of pix- 
els in each row is deposited, thereby forming a pattern. 
Then, on the organic material, metal electrodes 45 that 
intersect with the transparent electrodes 43 are provid- 
ed In stripes. Thus, light-emitting portions 46 (organic 
EL devices) are arranged on the glass substrate 4 in a 
matrix. The organic EL display panel 40 can display a 
full-color image by red (R) light-emitting portions, green 
(G) light-emitting portions, and blue (B) light-emitting 
portions that are arranged in such a manner that each 
of three colors is arranged at a predetennined pitch. 
[0036] In the above example, a simple matrix organic 
EL display panel has been described. Alternatively, the 
present invention can be applied to fabrication of an ac- 
tive matrix organic EL display panel, which uses a sub- 
strate on which active devices such as TFTs, to be re- 
spectively connected to a plurality of organic EL devic- 
es, are formed prior to formation of the organic EL de- 
vices. 

[0037] Fig. 10 is a plan view of a two-dimensional 
evaporative deposition head 20 in which a plurality of 
nozzles are arranged two-dimensionally, for example, 
by arranging two nozzle arrays 21a each including noz- 
zles arranged in one dimension, in parallel. By using 
such a two-dimensional evaporative deposition head 
20, evaporative deposition can be performed easily and 
efficiently in a short time. 

[0038] Fig. 11 shows a region near a nozzle of the 
evaporative deposition head as another embodiment of 
the present invention. Light receiving portions 21b of la- 
ser beam are provided to the respective nozzles 21 as 
a protruding portion for the nozzles in the evaporative 
deposition head. 

[0039] As shown Fig. 11, the embodiment of evapo- 
rative deposition head may have another temperature 
adjuster which includes a laser-beam emitting device 60 



and the light receiving portion 21b. Instead of the tem- 
perature adjuster (including the heating elements con- 
tacting with the corresponding nozzle, the electrodes 
connected to the heating element, and means for sup- 

5 plying an electric power to the heating element) above 
mentioned. As shown in Fig. 1 2, the laser-beam emitting 
device 60 and the light receiving portion 21b are adapt- 
ed so that the nozzle 21 with the tight receiving portion 
21b receives a laser beam irradiated from the laser- 

10 beam emitting device 60. In this case, the structure of 
the supplying container 25 is the same as that in the 
above embodiment. However, the light receiving portion 
21b is formed as a hollow protruding portion that pro- 
trudes from a base 24c formed of thermal conduction 

15 material on the thermal insulation layer 24b on the body 
24a of the nozzle plate 24. The vaporized deposition 
material is supplied to the nozzle and is held by the noz- 
zle because of the decreased temperature of that pro- 
truding portion. When the nozzle 21 is heated by being 

20 irradiated with the laser beam, the deposition material 
held by the nozzle 21 is sublimed, thereby forming a thin 
film of the deposition material on a substrate arranged 
to be opposed to the opening of the nozzle. In this em- 
bodiment, the fabrication apparatus also includes the 

25 power supply 32, the second temperature sensors 33, 
and the temperature controller 34 as in the structure 
shown in Fig. 2. 



30 



<Still another embodiment> 



[0040] Another embodiment of the present invention 
is described with reference to the drawings. 
[0041 ] According to a method for fomiing a pattern of 
deposition material of the present embodiment, as 

35 shown in Fig. 13, an evaporative deposition-material 
plate 101 is prepared. The plate 101 includes a light- 
transmitting plate 101a, that is formed of transparent 
material such as glass or plastic, for example, in form of 
disk, and a thin film of the deposition material 101b 

40 formed on one principal surface of the light-transmitting 
plate 101a. The evaporative deposition-material plate 
101 is supported in such a manner that the thin film 101b 
is apart from and opposed to a substrate for display pan- 
el 103 on which the pattern is to be formed. Then the 

45 plate 101 is moved within a plane parallel to the sub- 
strate 1 03, for example, is rotated around the central ax- 
is of the evaporative deposition-material plate 101. In 
the movement, e.g.. rotation of the evaporative deposi- 
tion-material plate 101 , a laser beam 104 is directed to 

50 be incident on the other principal surface of the light- 
transmitting surface 101a so as to cause sublimation 
and vaporization of the deposition material, thereby de- 
positing a thin film of the deposition material 1 01 c on the 
substrate 103. When the evaporative deposition-mate- 

55 rial disk as the evaporative deposition-material plate 
101 receives the laser beam on the surface opposite to 
the surface of the light-transmitting plate having the thin 
film of deposition material 101b formed thereon, heat 
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generated by the laser beam sublimes and vaponzes 
the deposition nnaterial. The substrate for display panel 
103. the evaporative deposition -material disk 101 , and 
the laser-beam emitting device are supported in a vac- 
uum chamber (not shown) having the decreased pres- 
sure, of the organic EL display panel fabrication appa- 
ratus. The thickness and area of the thin film of deposi- 
tion material 1 0 1 c on the substrate 1 03 are appropriate- 
ly determined on the basis of a magnifying power with 
which vaporized gas is expanded, a speed of relative 
movement of the evaporative deposition-material plate 
with respect to the substrate, the thickness of the thin 
film 101b of the deposition material and the like. The 
above magnifying power Is appropriately determined by 
numerical aperture (NA) related to the laser beam, a 
power of the laser beam, the speed of the relative move- 
ment mentioned above, and the like. According to this 
embodiment, causing emission of the minimum amount 
of vapor of the deposition materia! can form the pattern 
of the deposition material. 

[0042] An exemplary application of the method for 
forming the pattern of the deposition material according 

to the present invention to a fabrication apparatus of an 
organic EL display panel, especially to an evaporative 
deposition apparatus is shown in Fig. 14. 
[0043] The substrate 103 is placed via a supporting 
member S in such a manner that a surface thereof on 
which the pattern is to be formed faces the thin film of 
the deposition material of the evaporative deposition- 
material disk 101 on the evaporative deposition appa- 
ratus 120, with a space between the substrate 103 and 
the evaporative deposition-material disk 1 01 . The evap- 
orative deposition apparatus 1 20 is provided with a spin- 
dle motor 121 serving as a supporting mechanism for 
the evaporative deposition-material disk 101 and a la- 
ser-beam emitting device 22 for performing partial heat- 
ing, which are mounted in the evaporative deposition 
apparatus 120. 

[0044] The evaporative deposition-material disk 101 
includes: the light-transmitting plate 101a having a di- 
ameter of about 12 cm and a thickness of several mil- 
limeters, for example, formed of glass or plastic; and a 
thin film of the deposition material 101b, for example, a 
light emitting organic compound such as tris(8-quino- 
linolato) aluminum, formed on one principal surface of 
the light-transmining plate 101a by vacuum deposition 
or evaporative deposition to have a predetermined 
thickness. The deposition material may be electrode 
material such as electrically conductive material that 
can be vaporized and sublimed by being irradiated with 
laser light. 

[0045] The evaporative deposition-material disk 1 01 
is mounted on the spindle motor 1 21 secured to a chas- 
sis of the evaporative deposition apparatus 1 20 and is 
then driven to rotate bythe spindle motor 121 .The laser- 
beam emitting device 22 is provided below the evapo- 
rative deposition-material disk 1 01 in a direction of grav- 
ity, and emits a laser beam 104 for heating to the evap- 



orative deposition-material disk 101 to form a laser spot 
on the thin film of the deposition material thereby caus- 
ing vaporization of the thin film of the deposition material 
partially. The laser-beam emitting device 22 further in- 

5 eludes a photodetector that can receive light reflected 
from the evaporative deposition-material disk 1 01 . From 
the reflected light, a status is detected. In the evapora- 
tive deposition apparatus 1 20, a feed screw 1 24 that can 
be rotated by a motor 123 fixed to the chassis of the 

10 evaporative deposition apparatus 120 is provided par- 
allel to the evaporative deposition-material disk 101. 
The laser-beam emitting device 22 that is screwed to- 
gether with the feed screw 124 can move along a radial 
direction of the evaporative deposition-material disk 

15 101. 

[0046] The photodetector of the laser-beam emitting 
device 22 is connected to an error signal generating cir- 
cuit 1 25, a focusing controlling circuit 1 26, and a tracking 
controlling circuit 127. 

20 [0047] An electrical signal obtained by photoelectric 
conversion in a photoelectric conversion device in the 
laser-beam emitting device 22 that received the reflect- 
ed light from the evaporative deposition-material disk 
101 , is input to the error signal generating circuit 125. 

25 The error signal generating circuit 125 then generates 
a focusing error signal and a tracking error signal. The 
focusing error signal is input to the focusing controlling 
circuit 126 that drives a focusing actuator (not shown) 
for an objective lens in the laser-beam emitting device 

30 22. By the focusing actuator, a focusing serve-control is 
performed for the laser spot, which controls the move- 
ment of the objective lens in a direction perpendicular 
to the principal surii : , of the evaporative deposition- 
material disk 101 (i.e . the distance d1 between the ob- 

35 jective lens and the evaporative deposition-material 
disk). 

[0048] The tracking error signal is input to the tracking 
controlling circuit 1 27 that drives a tracking actuator (not 
shown) for the objective lens in the laser-beam emitting 

40 device 22. By the tracking actuator, fine adjustment of 
the position of the laser spot in the radial direction of the 
evaporative deposition-material disk, i.e., a tracking ser- 
vo-control Is performed. The laser-beam emitting device 
22 further includes a position controlling circuit 128 to 

45 which the tracking error signal is input, which detects a 
DC component of the tracking error signal and applies 
a driving signal in accordance v/ith the level of the DC 
component to the motor 1 23 via an adder AD. The motor 
123 moves the laser-beam emitting device 22 in the ra- 

50 dial direction of the evaporative deposition-material 
disk, thereby roughly adjusting the position of the laser 
spot in the radial direction of the evaporative deposition- 
material disk. The tracking control for the laser spot is 
achieved by the fine adjustment and the rough adjust- 

55 ment mentioned above. 

[0049] The evaporative deposition apparatus further 
includes a motor driving circuit 129. A driving output of 
the motor driving circuit 1 29 is supplied to the motor 1 23 
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serving as the roughly adjusting means via the adder 
AD. The motor driving circuit 129. is connected to a con- 
troller 132 having a console 130, and is controlled by 
the controller 1 32. The controller 1 32 controls operation 
timings of the focusing controlling circuit 126, the track- 
ing controlling circuit 127, and the position controlling 
circuit 128. 

[0050] The spindle motor 121 is connected to a spin- 
dle motor controlling circuit 133. The spindle motor 121 
is provided with a revolution-speed detector (not shown) 
for detecting a revolution speed of the spindle motor 

121 . The spindle motor controlling circuit 133 supplies 
a driving signal to the spindle motor 121 by using the 
detected revolution speed of the spindle motor 121, so 
that the evaporative deposition-material disk 101 is con- 
trolled to move at a constant linear velocity by the con- 
troller 132. The line width of the pattern formed on the 
substrate 103 can be adjusted by changing the rotation- 
al speed of the evaporative deposition-material disk in 
accordance with the position of the evaporative deposi- 
tion-material disk on the substrate through the control 
by the controller 132. 

[0051] A laser length measurement unit 131 is fixed 
to the chassis of the evaporative deposition apparatus 
1 20. The laser length measurement unit 131 emits laser 
light 131a for length measurement to form a laser spot 
on the substrate 103,, receives light reflected from the 
substrate 103 and measures a distance between the 
evaporative deposition apparatus 120 and the substrate 
103. 

[0052] An output of a photoelectric conversion device 
In the laser length measurement unit 1 31 , that is based 
on the reflected light from the substrate 103, is Input to 
the second error signal generating circuit 134 which 
generates the second focusing error signal. The second 
focusing error signal is input to the second focusing con- 
trolling circuit 135. In accordance with thus input focus- 
ing error signal, the second focusing controlling circuit 
1 35 drives a gap-adjusting actuator 1 36 of the evapora- 
tive deposition apparatus 120. The gap-adjusting actu- 
ator 136 performs a focusing servo-control (movement 
in the direction perpendicular to the principal surface) 
which keeps a distance d2 between the evaporative 
deposition apparatus 120 (evaporative deposition-ma- 
terial disk 101 ) and the substrate 103 to be a predeter- 
mined value. 

[0053] As shown in Fig. 15, the evaporative deposi- 
tion apparatus 120 includes a translation-driving device 
that allows translation of the evaporative deposition ap- 
paratus 120 with respect to the substrate 103 in a pre- 
determined direction. More specifically, an external feed 
screw 1 52 that extends parallel to the substrate 1 03 and 
is rotated by an external motor 1 51 Is provided. The feed 
screw 1 52 and the chassis of the evaporative deposition 
apparatus 1 20 are screwed together. The external mo- 
tor 1 51 is connected to the second motor driving circuit 
153 (Fig. 14) that is controlled by the controller 132. 
[0054] The pattern formation of the deposition mate- 



16 

rial can be perfonned by using a single laser-beam emit- 
ting device. However, by using a plurality of sets of the 
laser-beam emitting device and the evaporative depo- 
sition-material disk, the production efficiency can be im- 
5 proved. 

[0055] A fabrication of a multi-color organic EL display 
panel is described in which a pattern of the deposition 
material is formed by the organic EL display panel fab- 
rication apparatus. 

10 [0056] First, the substrate 1 03 on which the pattern is 
to be formed is placed in the vacuum chamber of the 
fabrication apparatus (first step). 
[0057] Then, the evaporative deposition-material disk 
101 Is placed In such a manner that the thin film of the 

^5 deposition material of the evaporative deposition-mate- 
rial disk 101 is apart from and opposed to the substrate 
103, and is then rotated around the central axis of the 
evaporative deposition-material disk 101 within a plane 
parallel to the substrate 103 (second step). During the 

^0 rotation, the rotational speed of the evaporative deposi- 
tion-material disk 1 01 is controlled to allow the laserspot 
to move at a constant linear velocity with respect to the 
evaporative deposition -material disk 101. Thus, the pat- 
tern having a predetermined width can be deposited. Al- 

^5 ternatively, the pattern width can be changed by control- 
ling the rotational speed of the evaporative deposition- 
material disk 101 so as to allow the linear velocity of the 
laser spot with respect to the evaporative deposition - 
material disk to change In accordance with a relative po- 

30 sition of the evaporative deposition -material disk with re- 
spect to the substrate. 

[0058] While the other principal surface of the evapo- 
rative deposition-material disk is irradiated with the laser 
beam to form the laser spot on the evaporative deposi- 

35 tion-material disk, positioning of the laser spot, i.e, the 
focusing servo-control, the tracking servo-control and 
the fine adjustment and rough adjustment of the laser 
spot in the radial direction of the evaporative deposition- 
material disk, are performed (third step). 

40 [0059] In accordance with the fabrication method of 
the organic EL display panel mentioned above, a plural- 
ity of organic EL devices are arranged on the substrate, 
each having an organic layer (containing a light emitting 
layer) sandwiched between a pair of electrodes. 

45 [0060] Fig. 1 7 is a partial plan view of an organic EL 
display panel 40 having an arrangement of an organic 
layer 46 formed of an organic compound deposited by 
the organic EL display panel fabrication apparatus, seen 
from a transparent-substrate side. For example, the or- 

50 ganic layer includes a light emitting layer only, or a hole 
transport layer, an electron transport layer, an electron 
Injection layer or a hole injection layer in addition to the 
light emitting layer In a case where an oval or ellipsoidal 
pattern of the organic layer 46 is deposited as shown in 

55 Fig. 1 7, a cylindrical lens is provided in an optical system 
in the laser-beam emitting device 22. On a transparent 
substrate 103 of the organic EL display panel 40, trans- 
parent electrodes 43 formed of indium tin oxide, for ex- 
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ample, are deposited in stripes prior to formation of the 
organic layer 46. The transparent electrodes 43 are ar- 
ranged in parallel. The pattern of the organic layer is 
then fomned on the transparent electrodes 43 in accord- 
ance with the present invention. Then, on the organic 
layer pattern, metal electrodes 45 that intersect with the 
transparent electrodes 43 are provided in stripes. 
[0061] The present invention can be applied to fabri- 
cation of an active matrix organic EL display panel in 
addition to the simple matrix organic EL display panel 
described above. The active matrix organic EL display 
panel includes a plurality of active devices such as TFTs 
formed on a substrate, which are connected to a plurality 
of organic EL devices, but formed prior to the formation 
of those organic EL devices. The organic EL display 
panel 40 can present a full-color image by light-emitting 
portions 46 (organic EL devices) of red (R), green (G) 
and blue (B) arranged in a matrix at a predetermined 
pilch on the transparent substrate 103. 
[0062] The pattern formation method of the above ex- 
ample uses the evaporative deposition -material disk 
101 (see Rg. 13) including the light-transmitting plate 
101a and the thin film of the deposition material 101b 
formed on one principal surface of the light-transmitting 
plate 101a. Furthennore, as shown in Fig. 16, the pat- 
tern of the deposition material can be deposited by using 
an evaporative deposition-material disk including the 
light-transmitting plate 101a, a photo-thermal conver- 
sion layer 101d formed on one principal surface of the 
light-transmitting plate 101a and the thin film of deposi- 
tion material 1 01 b formed on the photo-thermal conver- 
sion layer 101d. Due to the photo-thermal conversion 
layer 1 01 d between the light-transmitting plate 101a and 
the thin film of the deposition material 101b, the magni- 
fying power with which emission of vaporized or sub- 
limed deposition material expands can be adjusted. 
[0063] In addition, the present invention may use the 
straight movement of the evaporative deposition-mate- 
rial plate and the substrate instead of using the rotation 
of the evaporative deposition-material disk. As shown 
in Fig. 1 8. the evaporative deposition-material plate 1 01 
including the light-transmitting plate 101a and the thin 
film of the deposition material 101b, that is in fonn of 
strip such as a tape, a sheet or a card, may be used. In 
this case, the same effects as those mentioned above 
can be obtained by irradiating the evaporative deposi- 
tion-material plate 1 01 with a laser beam from the light- 
transmitting plate side while the evaporative deposition- 
material plate 1 01 is translated with respect to the sub- 
strate 103 within a plane parallel to the substrate 1 03, 



Claims 

1. A evaporative deposition method comprising the 
steps of : 

supplying a vaporized deposition material to a 



nozzle; 

holding the deposition material at the nozzle by 
lowering a temperature thereof: and 
vaporizing the deposition material by heating 
5 the nozzle to eject a secondary vaporized dep- 

osition material from the nozzle to form a thin 
film of the deposition material on a substrate 
arranged to be opposed to the nozzle. 

10 2. The evaporative deposition method according to 
claim 1 , wherein the nozzle is connected to a ther- 
mal conduction element to accelerate cooling of the 
nozzle. 

15 3. The evaporative deposition method according to 
claim 2, wherein the nozzle is connected to a supply 
side of the vaporized deposition material by a ther- 
mal insulation element. 

20 4. The evaporative deposition method according to 
any one of claims 1-3, wherein the heating of the 
nozzle is achieved by supplying an electric power 
to electrodes connected to a heating element that 
is in contact with the nozzle. 

25 

5. The evaporative deposition method according to 
any one of claims 1-3, wherein the nozzle is heated 
by being irradiated with a laser beam. 

30 6. The evaporative deposition method according to 
any one of claims 1 -5, wherein a plurality of the noz- 
zles are provided and temperatures of the nozzles 
are controlled independently 

35 7. The evaporative deposition method according to 
claim 6, wherein the nozzles are selectively heated. 

8. The evaporative deposition method according to 
any one of claims 1 -7. wherein translation of one of 

40 the nozzle and the substrate with respect to the oth- 
er is performed intermittently. 

9. A evaporative deposition head comprising: 

45 a nozzle for holding a deposition material, the 

nozzle having an opening through which the 
deposition material to be vaporized is ejected; 
a temperature adjuster for heating and cooling 
the nozzle; and 

50 a supplier, communk:ating with the nozzle, for 

supplying the deposition material to be vapor- 
ized to the nozzle. 

10. The evaporative deposition head according to claim 
55 9, further comprising a thermal conduction element 

connected to the nozzle. 

1 1 . The evaporative deposition head according to claim 
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10, further comprising a thermal insulation element 
provided between the nozzle and the supplier. 

12. The evaporative deposition head according to any 
one of claims 9-11 , wherein the temperature adjust- 
er includes a heating element that is in contact with 
the nozzle, and electrodes connected to the heating 
element, an electric power being supplied to the 
electrodes. 

13. The evaporative deposition head according to any 
one of claims 9-11 , wherein the temperature adjust- 
er includes a light receiving portion, provided to be 
in contact with the nozzle, for receiving a laser 
beam. 

14. The evaporative deposition head according to any 
one of claims 9-13, wherein a plurality of the nozzles 
are provided, and the temperature adjuster heals 
the nozzles individually. 

15. The evaporative deposition head according to claim 
14, wherein the temperature adjuster is connected 
to a controller for selecting one of the nozzles that 
is to be heated. 

16. The evaporative deposition head according to any 
one of claims 9-15, wherein the evaporative depo- 
sition head is connected to a driving device for caus- 
ing a relative translation of one of the nozzle and 
the substrate with respect to the other intermittently. 

17. A fabrication apparatus for producing an organic 
electroluminescence display panel which includes 
a plurality of organic electroluminescence devices 
arranged on a substrate, each of organic electrolu- 
minescence devices having at least one organic 
layer that is sandwiched between a pair of elec- 
trodes and contains a light emitting layer, the fabri- 
cation apparatus comprising: 

an evaporative deposition head including 

a plurality of nozzles for holding a depo- 
sition material for the organic electrolumines- 
cence devices, 

a temperature adjuster for heating and 
cooling the nozzles, and 

a supplier, communicating with the noz- 
zles, for supplying the deposition material to be 
vaporized to the nozzles, the nozzles having 
openings through which the deposition material 
to be vaporized is ejected; and 
a supporting mechanism for supporting the 
evaporative deposition head in such a manner 
that the openings of the nozzles are opposed 
to the substrate with a space therebetween. 

18. The fabrication apparatus according to claim 17, 



wherein the evaporative deposition head includes 
a thermal conduction element, attached to the noz- 
zles, for accelerating cooling. 

5 19. The fabrication apparatus according to claim 18, 
wherein the evaporative deposition head Includes 
a thermal insulation element provided between the 
thermal conduction element and the supplier. 

w 20. The fabrication apparatus according to any one of 
claims 17-19, wherein the temperature adjuster in- 
cludes heating elements that are in contact with the 
nozzles and electrodes connected to the heating el- 
ements, an electric power being supplied to the 
15 electrodes. 

21. The fabrication apparatus according to anyone of 
claims 17-20, wherein the temperature adjuster 
heats the nozzles individually by the heating ele- 

20 ments. 

22. The fabrication apparatus according to claim 21, 
further comprising a controller connected to the 
temperature adjuster, for selecting one of the noz- 

25 zies that is to be heated. 

23. The fabrication apparatus according to any one of 
claims 17-21. further comprising a driving device, 
connected to the evaporative deposition head, for 

30 causing a relative translation of one of the substrate 

and the nozzles with respect to the other intermit- 
tently. 

24. The fabrication apparatus according to anyone of 

35 claims 1 7-23, wherein a plurality of sets of the noz- 

r zle and the heating element are arranged one-di- 
mensionally. 

25. The fabrication apparatus according to any one of 
40 claims 1 7-23, wherein a plurality of sets of the noz- 
zle and the heating element are arranged two-di- 
mensionally. 

26. The fabrication apparatus according to any one of 
45 claims 1 7-25, wherein the temperature adjuster in- 
cludes a temperature detector, connected to the 
nozzles or heating elements, for detecting a tem- 
perature, and a temperature controller, connected 
to the temperature detector, for controlling temper- 

50 atures of the nozzles or heating element in accord- 

ance with the detected temperature. 

27. The fabrication apparatus according to any one of 
claims 17-26, wherein the evaporative deposition 

55 head is arranged below the substrate in a direction 

of gravity. 

28. A method for forming a pattern of deposition mate- 
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rial, comprising the steps of: 

preparing an evaporative deposition-material 
plate including a light-transmitting piate and a 
thin film of a deposition material formed on one 
principal surface of the light-transmitting plate; 
moving the evaporative deposition -material 
plate within a plane parallel to a substrate that 
is arranged to be opposed to the thin film with 
a space therebetween; and 
irradiating the light-transmitting plate with a la- 
ser beam from the other principal surface of the 
light-transmitting plate, to vaporize and eject 
the deposition material to deposit the vaporized 
deposition material on the substrate. 

29. The method for forming a pattern of deposition ma- 
terial according to claim 28, wherein a shape of the 
evaporative deposilion-material plate is a disk, and 
the evaporative deposition-material plate is rotated 
around a central axis of the disk. 

30. The method for forming a pattern of deposition ma- 
terial according to claim 28, wherein a shape of the 
evaporative deposition-material plate is a strip, and 
the evaporative deposition-material plate is trans- 
lated. 

31. A evaporative deposition-material disk comprising 
a light-transmitting plate; and a thin film of a depo- 
sition materia! formed on one principal surface of 
the light-transmitting plate, wherein the evaporative 
deposition-material disk is irradiated with a laser 
beam incident on the other principal surface of the 
light-transmitting plate. 

32. A evaporative deposition-material disk comprising 
a light-transmitting plate; a photo-thermal conver- 
sion layer fomned on one principal surface of the 
light-transmitting plate: and a thin film of a deposi- 
tion material formed on the photo-thermal conver- 
sion layer wherein the evaporative deposition-ma- 
terial disk IS irradiated with a laser beam incident on 
another surface of the light-transmitting plate. 

33. A fabrication apparatus of an organic electrolumi- 
nescence display panel including a plurality of or- 
ganic electroluminescence devices each having at 
least one organic layer that is sandwiched between 
a pair of electrodes and contains a light emitting lay- 
er, the fabrication apparatus comprising: 

a laser-beam emitting device for emitting a la- 
ser beam; 

an evaporative deposition-material disk includ- 
ing a light-transmitting plate, a thin film of a dep- 
osition material formed on one principal surface 
of the light-transmitting plate, the evaporative 



deposition-material disk being irradiated with 
the laser beam incident on another surface of 
the light-transmitting plate: and 
a supporting mechanism for supporting the 
5 evaporative deposition-material disk in such a 

manner that the thin film is apart from a sub- 
strate and is opposed to the substrate, and to 
rotate the evaporative deposition-material disk 
around a central axis of the evaporative depo- 
10 sition-material disk within a plane parallel to the 

substrate. 

34. The fabrication apparatus according to claim 33, 
wherein at least one active device connected to the 

15 organic electroluminescence device is formed on 
the substrate. 

35. The fabrication apparatus according to claim 33 or 
34, wherein the laser-emitting device is arranged 

20 below the substrate in a direction of gravity. 

36. The fabrication apparatus according to any one of 
claims 33-35, further comprising a translation driv- 
ing device for causing a translation of one of the la- 

25 ser-emitting device and the substrate with respect 
to the other. 

37. The fabrication apparatus according to any one of 
claims 33-36 , wherein a plurality of the taser-emit- 

30 ting devices are provided. 

38. The fabrication apparatus according to any one of 
claims 33-37, wherein the deposition material is an 
organic material or an electrode material. 

35 

39. A fabrication method of an organic electrolumines- 
cence display panel including a plurality of organic 
electroluminescence devices each having at least 
one organic layer that is sandwiched between a pair 

^0 of electrodes and contains a light emitting layer, the 
fabrication method comprising: 

a first step of fixedly arranging a substrate on 
which a pattern is to be formed; 
45 a second step of arranging an evaporative dep- 

osition-material disk including a light-transmit- 
ting plate and a thin film of a deposition material 
formed on one principal surface of the light- 
transmitting plate in such a manner that the thin 
^0 film is apart from the substrate and is opposed 

to the substrate, and rotating the evaporative 
deposition -material disk around a central axis 
of the evaporative deposition-material disk 
within a plane parallel to the substrate; 
55 a third step of irradiating the other principal sur- 

face of the evaporative deposition-material disk 
with a laser beam to form a laser spot and po- 
sitioning the laser spot on the thin film; and 
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a fourth step of positioning the evaporative dep- 
osition-material disk w/ith respect to the sub- 
strate, wherein the deposition material is de- 
posited on the substrate by vaporizing the dep- 
osition material. 

40. The fabrication method according to claim 39, 
wherein the third step includes a step of moving the 
laser spot in a radial direction of the evaporative 
deposition-material disk. 

41 . The fabrication method according to claim 39 or 40, 
wherein the third step includes a step of performing 
focusing-servo control for the laser spot. 

42. The fabrication method according to any one of 
claims 39-41, wherein the second step includes a 
step of controlling a rotational speed of the evapo- 
rative deposition-material disk in such a manner 
that the laser spot moves at a constant liner velocity 
with respect to the evaporative deposition -material 
disk. 

43. The fabrication method according to any one of 
claims 39-41, wherein the second step includes a 
step of controlling a rotational speed of the evapo- 
rative deposition-material disk in such a manner 
that a linear velocity of the laser spot with respect 
to the evaporative deposition-material disk changes 
in accordance with a relative position of the evapo- 
rative deposition-material disk to the substrate, 

44. The fabrication method according to any one of 
claims 39-43, wherein the fourth step includes a 
step of relatively translating one of the evaporative 35 
deposition-material disk and the substrate with re- 
spect to the other 

45. The fabrication method according to any one of 
claims 39-44, wherein the laser beam is emitted 40 
from a position under the substrate in a direction of 
gravity. 

46. The fabrication method according to any one of 
claims 39-45, wherein the deposition material is an -^5 
organic material or an electrode material. 
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1. claims: 1-27 

Evaporative deposition method comprising the steps of: 
supplying a vaporized deposition material to a nozzle; 
holding the deposition material at the nozzle by lowering a 
temperature thereof; and vaporizing the deposition material 
by heating the nozzle to eject a secondary vaporized 
deposition material from the nozzle to form a thin film of 
the deposition material on a substrate arranged to be 
opposed to the nozzle. The associated evaporative deposition 
head and fabrication apparatus. 



2. claims: 28-46 

Method for forming a pattern of deposition material, 
comprising the steps of: 

preparing an evaporative deposition-material plate including 
a 1 ight-'transmltting plate and a thin film of a deposition 
material formed on one principal surface of the 
light-transmitting plate; 

moving the evaporative deposition-material plate within a 

plane paralell to a substrate that is arranged to be opposed 

to the thin film with a space therebetween; 

and irradiating the light-transmitting plate with a laser 

beam from the pther principal surface of the 

light-transmitting plate, to vaporized deposition material 

to deposit the vaporized material on the substrate. 

The asoclated fabrication apparatus and fabrication method 

of an organic display panel. 
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